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t^xu ^sia x-ii42i2j ^nou sis ea, §iois ^i6ossi ^gon °i 
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0I8H9 (C!) 
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^1^^ ^ll ^3: U J-^ ^ ^2 ^rx) {Method and apparatus for producing amorphous 



alloy sheets} 
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-S* ^ -fr^rfc ^Hl^^l- ^H^l, 33 (grain boundary), 

(dislocation) ^ ^ 33 ^^(crystalline imperfection)©] ^^fl^] 

, *w<a$ m -sa, ^>7i3 <sa. tjn-s ^iisoit).. 

:10> ^S, «133 W ^7lSf 3"£- -f^tr ^-2.5. *!*H. 

^^"31 Jfltr. ^31°4 ^-Mii *t**tjL, W ^fl* °<Kf^7l Jl 

•&qo)jL «i-§-7>^tb 7imsM &*i #4. 

ai> ^s|2l si ^ « ^ cfol?!)^/^^^^^ (die 

casting/permanent mold casting)°l #4. tH^^/^T 1 ^^^ <*3#w]-§-©1 ^> 

# %-8-£7> ^ ^ ^Efls; tfl^ ^^014. 

:12> 4= ^2flsi aj-^o.S.Aife fB isj^o] jjoij, o] ^a].^ o. s 0.05 mm°l 

;13> ^r^M **IMS ^^71 ^JL^a^ fl)-3r?2$ (strip casting)©] 

»*. °1 tt cH2£ H^l^W, efluH ^til#o] ajo.^ ^ S ofl tfl^r «3 all- ^ ^ satf^ 
#3* Sir)-. 3.em ^efl3] ^#^3^ «1^ ^ ^fls] ^oflfe 3-9- 

s £3)3 Sfl7l nflM #Hfls] av^^^^. a]^^ ^ « 44t6j a]-§-^ a>^] 7 > 

£)0]^ ^JO] A>^olcf. 
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<w> -f^tb ^lMfe Ha 3-8- H3» tf*M 3*JH-£ ^a. wi^^ ^g- 

[*TM *H=- 7i#3 

*r sa4fc*| ^-o>*H, W °l-g-*H Ha «1« ^3)^ « 

<16> stir, £ ^3^r, ^ #3, ^, -g-^ 4* ^3&<>1 

1-i s\n #*M1 SHr^n -g-^ -1-31 ^ 4# 7)^- (air gapH ^s)*l »fe 3* 

°)-g-*H ^8r -¥-*r^ #<£4] Ha ^ ^ 5*^ 7l^ 
7flH*Rr 3) 

<17> o]e]^ £ H^ *$*M fl*H, £ H^£r *13€ ^ « aflS ^ $ 

w]^^ W ^ afli *H*^4. 

<18> M. #^0,]^ *fl^-*Rr «13^ ^ ^ »&H£. ^*}±r fl-fj-*fe 

^7] -g^* ^*Kr £3); ^ ^71 # a>ois # 7 ] -8-^-* -§-% 

71 1W. 
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^^30058337 #^ «J*>: 2003/11/13 

-§-1-* ^ -8-^ *tHI ^Wfe S.7>v); #71 -§-ig>§- ^-4*1 ^-7) -g-^ 

el #7) 1- *>*1 -§-13-01 ^ ja^jj. ^-f-iiLt- £##tK 

<20> o]«HHfe, £ «^o|A] *H**J-fe »133 W « *|£ ^-8- ^M|*| £ 

H £ *ttM 4€- *1^ ^ #3fl ^02 ^-l^is 44^4. 

<21> ^«l*Kr ^Tflfe, ofll- 1-^, tj-^-i- ^*Rr -§~§-Al7l7)7H 3t 

*V 7><i ^^32f ^5jl7Hr«V £7H# ^«l*Hr -8-*fl££- ^r*M ^ OT. 

<22> -g-SflS.^ T*«13t 7><i <4« t-ig, ^711 o} 3 7}|, -frS7>1 , 3^ 

^7f«J 7><I ( 2flol7^7l-«i ^ ^ sao.14, «V=A1 OH ^5)^1^ 

<23> #71 -g-^-§- ^Bl^ #7flfe *«J9*fl7l S^r «1M^*4|7H-H ^ 

^ *3 ^31^ al33W* tJMfcfl^ -M# ^^.5. °1 # 

<24> #7l M^S^lfe, «f» #61, ^4 tM3*Ht -§-S-Al7]7l7Hl 7>t 

4. #71 !-%# 7>iSAife, of* 1-3, 11-, fc|l£, o> M> EL^ t 3_4± t ^L, 
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<25> it!", #?1 -§-*§-§: ^*l*Hr ^lfe *3 ^#3H ^£-3: 713" *MH 

=^*M °1 ^^Mlfe #71 JK*fc *4|7l ^-M* #71 H7>q«Hl ^ 

<26> ol^Tll <2°l*i -g-^-g. ^s. tiVtfl ^6.5. 31 fHt t'EM: ^7fl 

21 1- A>ols ^g-J=£i}. a- ^2] ^^oj]«Hl^, #7l -g-sfl^^- -§-^^1 ?yl€ =r 
^ #7l M ^S^. -8"^ #71 -§-«fii« f-*H #71 ^71)21 

<27> J$ 7 ] ^7fl2l 1- AH &) W€ "§-^. #7l 1- A>0l^ ^Al ?1 ^ # 7 ] -g-^ 

°1 -H^^S ^ ^ ^-^N^S^tq- c-1 ™>€- ^z^i}. oleltb 

##^21 >a-7i t^s-g^i -f^« ^M-i- sl^ #7i 

!H ^y]^ ^ ^cf. l^^oi -2-^ t;Sl Tfl^sLA^, ofl# ^ el Tfl ^3- 

*flS.7> Af-g-^ ^ sZAu}, yjHAi oh #^4. #71 l-^l ^13^ <gs* ^#2} 

iS.A^, ^ZHMI #4 £)JL ^°1 A>-§-Sj ^ fl©.u|., «>=Al oHl ^El^lfe 8^r4. #71 

<28> a>71 1-21 aJ3 «J 3^2*41 tfltb &iL4, I^IiM- ^^H, ^1* # 

<3, 1-21 21^21 Aj^ £7 > oj i e}= io cm/sec ^£7} ^ o^rf. a ^ 3= s. 

A}ol^ £3*. $Cn4, ^/^ ^27} M2l ^7)11- ulBl^H, 

ofl* ^ 0.5 tfl^l ^ 20 mm ^IS ^ ^ Sft^ . £ ^3 ^Wfe «: ^ 0.5 

mm SEfe 21= 20 mm <>1# ^Hl * *r3E OT. M « Si , ^JL7> 
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<30> -g-^ O}^ tlll^^ ^WSI^ ^fl^BflS. ^3°H ^"71 1- 

3 ^ ^1 ^1*H 

<32> ^7l 1-^ 5^^:£7> Vi-Sf ^ 0.lg , -g-ig-S] -g-^ 

W*] ^ ^ 9X4 ^H^, «3 7H"7}5H -£<go] Qs$?gr ^ ^ 

<33> ^-71 Jrj^jEjj. ui-^ Vt2-fc. ^^Wl^ al^J^ t^l *"§" *3 4-SL71 

3H1 -§-%^ -§-JL7} Sj-JLSW So] ^ ^-71 1-21 ^^#E7> ^ 

4 s sfiU, O-S. ?]sH *3 <$^|- ^ 9X4 fW^, 
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Z|^£7> ^5)^1 &7fl SM, ^4^^ 31^-1 ^7l7> O^-i: ^ XI 

<35> 6fl# 45-49 Cu, 32-34"^^%^ Ti, 10-13 -S^^ Zr, 5-7 

«%sl Ni, 1-3 Sn, 0.5-2 Si^§- 5LWb ^331 tfl^H ^^1, ^ 

7l X[*}3. -§-^ 1000 ^fl*l ^ 1300T:, ^"71 *£] a^^rSfe «t 15 

vfl*l ^ 30t;, -*7l #i| 3^5=^ l vfl*| 10 cm/sec, #7l ^ 0.5 *fl*l 

20 mm $5.2- Ht =r 

<36> £ «<^£r 61 Sl* ^elTfl ^ «*>W^ f «1^^ tfEflt- <>1* ^ M ^ 

^-21 tf|«H ^ ^*>4. 

<3?> oi^oflA-i^-, £ *ll^*Rr ^fl #4*1 -S^W. °1 

#*lte SHH £ tf 1 ^ W ^l 0 * 1 -fr**>^ 3-§-« ^ & 

<38> tg^o} til^^ « ^ ^2 #*l*r, tMJ*H? t^^fe # 

o. ^ ^o.^ ^ tL«i^ £7H; ^-71 #4^1 3*1. W -§-lM 

Ji*^3. 3°1€ ^ Site ^1 W W 3 w>€- W ^SLSL, *§zM« 
4= safe =8*1* ^ 7fl5l f-; ^ #7l E7}u)si -§-% ^ * 

<39> E 2^, £7>q(10), «S^#S.(20) « «(30)-gr OT<* 4* «^ 

^ila <u t»-*M* 7flif3.$.3. q-^ji 
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<40> # 7 ) £7H^ ?\}°]S\t= -§-*fl £7H^ ^ £ 2«1H . 

•^fe-& f-H-*>fe -§-lMr ^ 5U°-^. -8-% #^(18)-fr ^W]^ £7H(10)°flfe, S7>u| 
^2] &#7] *)H« ^ 7>i ^ #*1 (16)2}- , ^*Hr ^-g-g- -g-«flA^ 

^S5>7lt+ -g-^3l W>)?)7] 7>^^1(14)7> ^«1S|^ fltj.. 

<«> #7l £7H(10)fe. «<}-#-§- ^H*>7l ^IsH -g-^ #^(18)# ^ jSlfe ^ 

ss)(i2)« ^s. sit).. 

<42> #7l <^^«(20)^, -g-^-o] £7H(10)S.^-B] l-(30) 4*1 -g-^ -8rH 

« **H7l7] 33 1-3.(20) xfl^ -g-^fil -Sr^l" 2^ ^ 5Ufe 7}<1 #*1(22)1- 

^ltf -8-71 3a*S(20)fe. 33*S(20)3 ifl* ^ 7 ]# ^ 

7>^ ^ #*)(24)1- ^-alt ^5. 

<43> ^-7] #(30) <4« ^3 Til ^g-# ^-fh*Hr *|3.3L *r 5fl4. 

^■71 T-ll^ofl tfitt ^-ttb #71 #£ 1^ 4* 7flS.5. 

<44> ^-71 #(30)21 <£m% #*l-& W-MI 14 ^5(32)^ ^ #71 ^zHMfls^fe 

<45> 2. 3£, £ 12] 1- c|4 #^1*>711 M-El-^ * 

^ZV5)ol al^l^-HflSl #^5)fe 43 # £^3-2-3. iL^-H $X^. ^fl* ^ 

^ ^ Stlfe W -8"^ 33*Hr #71 #(30H #(30)31-21 o]sf 

^ J1^1#B)121 #7.fl3. #^S)i, 0]%^ ^flfe #(30)21 $#0_3. «1§H 

#(30)# w>7l^cf. #(30)421 %2r±3. ^^7} *r 
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• t^^^^ *>7l 41 *H, #7] tHf l-(30)-§r ^zM*14. 

a*, ^l^Tfl Jg« wl^^ W #*Rfc- M ^3^1 ♦* 434-2-?fl €4. 

t46 > #7l ^ 7^ f-(30) A>olfi) Q^o] Ui^- «H 3*83 *l|a*M 

£#444, ^ A <m ^ &4. ^ 7 ^ = (30) A>o1 ^ 

+ ojoc), ^ofl rq-ej- ti^^ W ^fl« ^7l7> ^b)-§- ^ oicf. o] e) 

:H3i*H, ^71 ^ 7fl3 f-(30) tVz^, «|« ^ 0.5 vfl^l ^ 20 mm « 

^ #4. #7} ?±3-§- 7M£^ 4i*|5S|>m, a« 4 s fla* *r 

£ £4. £ 4^ #7l ^ 7l)4 1- #34 2^3 tt 4^* 5143 °-5L iL^4. 

< 47 > £ -^71 ^ 7fl^ l-ol, ZLl-^ Sl^^t- <3:t*Hr 3^4 ^3§^o] o^fe ZfS. 

7} 0 vfl*l 90°^47> £|J£*, Bfl^l=lfe S.** 5^3^ £.4^4. -fr*^ * 

^ofl Ttf-Ef ^7] tq-WTfl 4= $14. *S. ^^71- %&*\ ^ 3 

+<*fe. -*7l 45L* ^4(90°) <L5L *H ^71 3f- 7 flo} ^ ^0.3. *fl*|«H), -8-^ 

4**8 * **fl*l tifl#^l 7^5>i^- % 5114. -8-%^ -fHS-HT* 

^6)1^, Aj- 7 ] 2}£ t ^Sg(0°)AS *H m, ^71 ^ 7 fl4 ^<L5i 

-g-^o) ^2) g 7>^>£^ 4 s ^71 ^- 7fl 

^Sr, ^7] 4£7> 0 ifl^l 90° ifl4 3L^€ ^^5)7^, ^7) vfl 

<48> 4V7I ^ 7fl^ S)^#£7> M^- ol^l«^ « 
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. ^#£7} H^- ">1*°1*W W °<^tt #*fl ^ 

ol ^.g. ^ oleltb 3* :H3|*H. * *W *^ ^ 1 10 cn) / sec 

49> M. ^ofl^ *H^*Hr Wl^^ ^ ^Tflofl tfl^H -g^T*. 

so> £ afl^Hr W ^7fe 90 0 ltf. 3* ^ 96 

1- ol-g-t!: -S^olH, OJ r 96 43*H^ ^ 100 7>?}^ ^5L^ «H 

^ ^ ^fl^. oj-g- ^ &%t\. 100% £3 «]^^ ^ *HH3.*le] 

fe> a. ^ *j<||fe f q= 96.0 Wft 99.9 Hl^^ m^fSr 

^c]^ 3}^ Dfl-f <H^4. nj-eH a]^^ ^ ^-3)7} ^ ^ *llS*Hr 
<52> Jg-71 «3 ^Bfl^ ttl^^ ^-g-ol ^(ofl* M, «7> lOOffll) 

^ 0.5 ^^1 ^ 20 mm^ ^ $X^, o)6\} ^ 
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s., z]ol f g*f| <%X\ &%fs\ S^tf. ol<4 ^3L^Bfl2l «*Hfe 

<53> * *flS tt <H], *fl2= $ ^ 3** ^ safe ^ 

£r ^-f*] ^1^^] &2A-r, ^11 Cu 47 Ti34ZriiNi 8 [S. C. Glade, W. L. Johnson: J. 

Appl. Phys., vol.89 (2001) pp. 1573-1579]; Cu4 7 Ti33Zr nNi 8 Sii [M. Calin: Scripta Mater., 
in press (2003)]; Q^yTiasZrnNi 6 Sn2Sii [D.H. Bae, H.R. Lim, S.H. Kim, D.H. Kim and W.T. 
Kim: Acta Mater ialia, vol. 50 (2002) pp. 1749-1759]; Cu60Zr 30 Tiio, Cu 60 Hi25Ti 15 [ 
Akihisa Inoue, Wei Zhang, Tao Zhang and Kei Kurosaka: J. of Non-Crystalline Solids, vol. 
304 (2002) pp. 200-209]; Zr 57 Nb5Ali0Cui5.4Nii2.6 tH. Choi-Yim, R.D. Conner, F. Szuecs and 
W.L. Johnson: Acta Material ia, vol. 50 (2002) pp. 2737-2745]; Zr 4 iTii 4 Cui 2 Ni i 0 Be 2 3 [J- 
Schroers, R. Busch, S. Bossuyt and W.L. Johnson: Mater. Sci. & Eng. A., vol. 304-306 
(2001) pp. 287-291]; Zr65Al7.5Ni10Cu12.5Pd 5 [M. Sherif El-Eskandarany, J. Saida and A. 
Inoue: Acta Material ia, vol. 51 (2003) pp. 4519-4532] B]^ ^ 2~^°] 

€ OT- 

<54> <>l*M|A)fe ^AH« f-^H ^WMl -t^W. ^4 £ Htl^ $4) 

7> *>7l3] ^AHS. ^t&Slfe ?}£r 
<55> <^[A] ofl> 

23-15 




530058337 #3 ^V- 2003/11/13 

<56> g. ^ahh^^ s. 14 ^ ^| £fe t^tAW* :e.^-#jL£. A>-g-s>S-2.^ , 

<57> [£ 1] 









Cu 


Ti 


Zr 


Ni 


Sn 


Si 




47 


33 


11 


6 


2 


1 



<58> 3 kg^ ^ £7W1 * 1400 ICS) ^a^o^ 60 £ 

-n-^l^H ^^S. -g-g-Al^tf. ol^Tfl <2^r 2.^~g- 9 1200 

-B-^ls.^- Sr^l #^-*H. W tftfl- SJtH ^^514. 

<59> ^1-^ aj^Sfe 9r 2.0 m/sec °]SUDL,' <&<£^;2) 5^ 20TC<>lflUl. 

£4) #3 a. 2 mm o]ojcf. o^-g- *HH . 1 m, 3- 10 cm, ^ 2 ram^ W|3 

<eo> 0)4 §oi ^-e)7fl ^ #;*H tfl«H ^ a^/al^ ^ °J: 

o>^7l fl«H X-ray 3^ =L £ 6°)1 q-EH&^. £ 6«fl t+Ej-Vf 

E], £ ^A)^ ^= ^flofl flo^, -§-^ -g-JL $ t^AI ?1*H Stlfe 7]* 

23-16 




130058337 



%n 2003/11/13 



<62> ^ ^ ^ $ H #3 £-§r°] D B-T- 71 

<63> £ W]^^ ^ ^ w o V^ ^ ZL l^fil Tit ^iL 8i 
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[^T 1 * 1] 

<*13. <&tfl 31*1«H lit ^«l*Val Sjfe ^ 7l)Sl # #7l 

W « 

2] 

*ll 1 W SH^i, #7] -g-^ §Hl*Hr #7flxr 1-%^ €-$|7]4M ol=o^^ fe 354. m 
I 3] 

*)1 i W 9X°]x\, *7i 1-6)1 ^«na ttia* #4 £**Hr % 

[St 1 * 4] 
[^T 7 -* 5] 

»1 l IN SWi. ^-7] ?e)7fl *-8-*Hr oi^^i jg-fr ^0.5. 
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A l *M 3X°\*\, W » A W^- -MM !0 00 13001C ' ^ 

Si a^-8r£fe 15 xfl^l 30TC, #7l 33#Hfe 1 10 cm/sec, #7l #3-8: 0.5 

tfl^l 20 mm°J ^Hb 
7] 

TO* ^*Vfc «* $"fr*H=- * T 8* #* *r 5£-^, *% 

M^?]^, -SM *%<>1 ^ $Xt= tWl W 

IfSfe, wl^^ TO « *s 
8] 

*ll 7 ^<H1 &°H, ^71 £7Wfe *fl7l7> ^H^fe **fl £7>u)ol £* ^HJ-^S. 
W?* 9] 

4 7 ^ sh^, ^-7i £7W^ -g-^ 7B^m ^ safe ^«i*k=- '** 

^ 6.3. *>fe i 
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l^T 1 * 10] 



*J 7 *J-°fl A^H, 3^ *3L^r, #7) 32 *S ^3 -g-M ^r£« T 

Si^ 7>1 #*14, #7l f-Sfi] tfl^- ^7l# ^Hf ^ 7>i #*it- 
^ *t%lL3. #*]. 
Mi'-?* 11] 

*>fe #*1 . 
[^^8- 12] 

*H 7 *H| sa*H-H . #71 1-2} 1^ #*lfe W-fMl ^4 3# «>fe 

#*1. 

[3^8- 13] 

12 ty=fl SA^H, #71 *3*HM|fc JE^r W^*] 3# ^^.5. #*1. 

[$T** 14] 

»1 7 *<H1 sa<H-H, #71 ^ 7fl^ 1- A>ol^ ^o] o.5 20 nun HflSl ^o. 
3. *Rr #*1 . 
15] 

*fl 7 %H #71 ^ 7fl^| *£, ZLS21 S^f-g-g: S^isKr 3 ^4 *1 

^fe zJ-£7> 0 tfl*| 90°^7> S)£S-, n*]S\±: 3* ^SLS, ^ #*1 . 
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161 

*H 7 $X°]*\, ^ ^2} ^^^S.7> 1 10 cm/sec 
17] 

90 o]#*\ s$-$r ^fr*H Ha $313. sh ^ 

18] 

*fl 17 1M 5lH^, 96 Jfaq% o^fi) ^ -frfi-SHr ^^-S. 

13 t 1 * 19] 

^ 17 3^ »1 18 5^*1, ^MW 0.5 vfl*] 20 mm*] ^ ^8AJL *>*r . 
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[JE 11 




pOfl ^ 
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[£. 5] 
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